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The process of turbulent scattering is studied for the generic experiment conducted by
Candel et al.1 applying an analytic weak scattering model and CAA computations. For the
analytic weak scattering model an approximate form of the Lilley equation is used. The
source terms of this equation are in terms of the turbulence and the incident acoustic field.
In the CAA simulations the wave equation proposed by Pierce for sound in fluids with
unsteady inhomogeneous flow is integrated. The unsteady turbulent base-flow is modeled
using a stochastic method to generate turbulence with locally varying turbulence features
as provided by time-averaged RANS. To study the spectral broadening effect analytically
and computationally, the experimental set-up of Candel is considered, which involves an
omnidirectional sound source, located on the axis of a round jet. The analytical predictions
show very good agreement with the general trends as measured by Candel for an observer
position normal to the jet axis. The computations reveal a spectral shape, which is in good
agreement with those found in the experiments.
I. Introduction
The far-field noise spectra of jet engines show for certain jet configurations and turbine tones a charac-
teristic spectral broadening effect, causing a reduction of a tone peak in favor of a more distributed spectral
hump around the tone frequency.
Figure 1. Haystacking effect according to Candel et al.
Fig. 1 shows the typical spectral broadening effect as observed in the experiments of Candel et al.1 and
theoretical discussed by Campos.2 This haystacking effect likely occurs due to the interaction of acoustic
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